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(57) ABSTRACT

According to one embodiment, an electronic apparatus
includes an antenna for close proximity wireless transfer, a
fixing module which 1s provided near the antenna and fixes an
other apparatus to the own apparatus, a data communication
module which executes data communication with the other
apparatus by close proximity wireless transier via the
antenna, a communication state detection module which
detects a communication state of communication with the
other apparatus by the data communication module, and a
fixation control module which controls fixation of the other
apparatus by the fixing module in accordance with the com-
munication state which 1s detected by the commumnication
state detection module.

10 Claims, 6 Drawing Sheets
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ELECTRONIC APPARATUS AND FIXATION
CONTROL METHOD

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s based upon and claims the benefit of
priority from Japanese Patent Application No. 2008-202990,
filed Aug. 6, 2008, the entire contents of which are 1mcorpo-
rated herein by reference.

BACKGROUND

1. Field

One embodiment of the ivention relates to an electronic
apparatus which executes close proximity wireless transier
and a fixation control method.

2. Description of the Related Art

Conventionally, there 1s known an electronic apparatus
with a function of wirelessly executing near-field communi-
cation, which starts communication by being positioned near
some other apparatus that 1s a counterpart of communication
(e.g. Jpn. Pat. Appln. KOKAI Publication No. 2002-123804).

A near-field communication system disclosed 1n Jpn. Pat.
Appln. KOKAI Publication No. 2002-123804 comprises an
information storage apparatus which wirelessly outputs
information in response to an inquiry by radio, and an inquiry
apparatus which sends an inquiry by radio to the information
storage apparatus and recerves information which 1s wire-
lessly sent from the imnformation storage apparatus in reply.
The information storage apparatus and the inquiry apparatus
are provided with members which cause mutual attraction
functions when both apparatuses are positioned close to each
other. For example, the information storage apparatus 1s pro-
vided with a magnetically sensitive module which displaces
its position 1 response to a magnetic field which 1s generated
by the mformation storage apparatus.

By positioning the inquiry apparatus close to the informa-
tion storage apparatus, the magnetically sensitive module that
1s provided on the information storage apparatus 1s displaced.
Thus, 1n the case where there are a plurality of objects on
which information storage apparatuses are attached, 1t can be
confirmed that the magnetically sensitive module of the infor-
mation storage apparatus, which 1s attached to a specified
object, 1s displaced. Therelore, by positioning the inquiry
apparatus to a specified one of the plural information storage
apparatuses so that the magnetically sensitive module of the
speciflied information storage apparatus may be set 1 a dis-
placed state, the inquiry apparatus can be set in the state in
which the inquiry apparatus can communicate with only the
specified information storage apparatus.

As has been described above, in the conventional system,
by positioning the mquiry apparatus close to the information
storage apparatus, the magnetically sensitive module that 1s
provided on the information storage apparatus 1s displaced by
magnetic force, and the specified information storage appa-
ratus that 1s the object of information can be captured.

In the conventional system, however, even if the object of
communication 1s successiully captured, the positional rela-
tionship between the inquiry apparatus and the imnformation
storage apparatus cannot be stabilized. Specifically, i1 the
inquiry apparatus 1s moved away from the specified informa-
tion storage apparatus aiter the inquiry apparatus 1s posi-
tioned close to the specified mformation storage apparatus
and the communication 1s started therebetween, the commu-
nication between the inquiry apparatus and the information
storage apparatus would be interrupted.

10

15

20

25

30

35

40

45

50

55

60

65

2

Besides, 1n the case of executing data communication
between the electronic apparatuses, the optimal near-field
state between the apparatuses varies depending on the condi-
tion of communication with the counter-part apparatus of
communication. For example, in the case where the data
transier size 1s small or the communication type 1s a type with
short communication time, the time for maintaining the near-
field state between the electronic apparatuses may be short.
Conversely, 1n the case where the data transier size 1s large or
the communication type 1s a type with long communication
time (e.g. data transier of a large capacity storage apparatus),
the near-field state between the electronic apparatuses has to
be maintained for a long time.

As has been described above, in the conventional system,
in the case of executing data communication by near-field
wireless communication, it 1s not possible to set the near-field
state that 1s optimal for the condition of communication with
the counterpart apparatus of communication.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

A general architecture that implements the various feature
ol the mnvention will now be described with reference to the
drawings. The drawings and the associated descriptions are
provided to 1llustrate embodiments of the invention and not to
limit the scope of the 1invention.

FIG. 1A 1s an exemplary view showing the external appear-
ance ol a personal computer which 1s an electronic apparatus
in an embodiment of the invention;

FIG. 1B 1s an exemplary view showing the external appear-
ance of a digital camera 1n the embodiment;

FIG. 2 1s an exemplary block diagram showing a main
structure of the personal computer in the embodiment;

FIG. 3 1s an exemplary block diagram showing the struc-
ture of functions which are realized by a data communication
program and a fixation control program:;

FIG. 4A 1s an exemplary view showing the disposition of a
wireless communication antenna and a plurality of fixing
devices, which are provided on the computer main body in the
embodiment;

FIG. 4B 1s an exemplary view showing the positional rela-
tionship between a wireless communication antenna and a
plurality of fixing devices, which are provided on a digital
camera 1n the embodiment;

FIG. 5 15 an exemplary view showing the state in which the
wireless communication antenna of the digital camera 1s posi-
tioned close to the wireless communication antenna of the
personal computer in the present embodiment;

FIG. 6 1s an exemplary view showing the state 1n which
cach of the personal computer and the digital camera 1n the
embodiment {ixes the counterpart apparatus of communica-
tion to the own apparatus;

FIG. 7 1s an exemplary flow chart illustrating the basic
operation of a fixation control process 1in the embodiment;

FIG. 8 1s an exemplary flow chart 1llustrating the operation
of the fixation control process 1n the case of controlling the
driving of the fixing device according to a communication
protocol 1n the embodiment; and

FIG. 9 1s an exemplary tlow chart 1llustrating the operation
of the fixation control process 1n the case of controlling the
driving of the fixing device according to a transier time of data
transfer in the embodiment.

DETAILED DESCRIPTION

Various embodiments according to the mvention will be
described hereinafter with reference to the accompanying
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drawings. In general, according to one embodiment of the
invention, there 1s provided an electronic apparatus compris-
ing: an antenna for close proximity wireless transfer; a fixing
module which 1s provided near the antenna and fixes an other
apparatus to the own apparatus; a data communication mod-
ule which executes data communication with the other appa-
ratus by close proximity wireless transier via the antenna; a
communication state detection module which detects a com-
munication state of communication with the other apparatus
by the data commumication module; and a fixation control
module which controls fixation of the other apparatus by the
fixing module 1n accordance with the communication state
which 1s detected by the communication state detection mod-
ule.

An embodiment of the present invention will now be
described with reference to the accompanying drawings.

To begin with, referring to FIG. 1A, FIG. 1B, FIG. 2 and
FIG. 3, the structure of an electronic apparatus according to
the embodiment of the invention 1s described. The electronic
apparatus of the present embodiment 1s realized, for example,
by a notebook personal computer 10 or a digital camera 25
shown 1n FIG. 1A and FIG. 1B. A description 1s given below
of the case of executing close proximity wireless transfer
between the personal computer 10 and the digital camera 25.

The electronic apparatus of the present mvention 1s not
limited to the personal computer 10 or digital camera 25. The
clectronic apparatus may be any kind of apparatus including
a processor for executing programs, such as a mobile phone,
a PDA (personal digital assistant), a portable audio/video
player, a digital video camera, or a portable car navigation
apparatus.

FIG. 1A 1s a perspective view showing the state 1n which a
display umit of the computer 10 1s opened. The computer 10
comprises a computer main body 11 and a display unit 12. A
display device that 1s composed of an LCD (Liquid Crystal
Display) 17 1s built in the display unit 12.

The display unit 12 1s attached to the computer main body
11 such that the display unit 12 1s freely rotatable between an
open position where the top surface of the computer main
body 11 1s exposed and a closed position where the top
surface of the computer main body 11 1s covered. The com-
puter main body 11 has a thin box-shaped casing. A keyboard
13, a power button 14 for power-on/power-oil, an input
operation panel 15, a touch pad 16 and speakers 18A and 18B
are disposed on the top surface of the computer main body 11.

The mnput operation panel 15 1s an mput device for mput-
ting an event corresponding to a pressed button. The input
operation panel 15 includes a plurality of buttons for activat-
ing a plurality of functions.

In addition, a wireless communication antenna 21 1s pro-
vided on a top surface portion of the computer main body 11.
The personal computer 10 1s equipped with a close proximity
wireless transfer function for executing wireless communi-
cation with some other electronic apparatus in the state 1n
which the personal computer 10 1s closed to this other elec-
tronic apparatus. The personal computer 21 executes data
communication with the other electronic apparatus via the
wireless communication antenna 21. In the vicinity of the
wireless communication antenna 21, there are disposed a
plurality of fixing devices 22a and 226 for fixing the other
apparatus (e.g. digital camera 25), which 1s the object of close
proximity wireless transier, to the own apparatus. The plural
fixing devices 22a and 225 are disposed, for example, such
that the wireless communication antenna 21 1s 1nterposed
therebetween (the details are shown 1n FIG. 4A).

On the other hand, the digital camera 25 shown 1n FIG. 1B
1s equipped with a close proximity wireless transter function
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for executing wireless communication with the personal
computer 10 1n the state in which the digital camera 25 1s
positioned near the personal computer 10. In the digital cam-
cra 25, for example, a wireless communication antenna 26 1s
disposed on a back-side casing (usually, on the side where the
display 1s provided). Like the personal computer 10, 1n the
digital camera 25, a plurality of fixing devices 28a and 28b for
fixing the positional relationship between the digital camera
25 and some other apparatus (e.g. personal computer 10),
which 1s the object of close proximity wireless transfer, are
disposed 1n the vicinity of the wireless communication
antenna 26. Like the fixing devices 22aq and 225) that are
provided on the personal computer 10, the plural fixing
devices 28a and 28b are disposed, for example, such that the
wireless communication antenna 26 1s interposed therebe-
tween (the details are shown 1n FIG. 4B).

The relative positional relationship between the wireless
communication antenna 26 and fixing devices 28a and 285
provided on the digital camera 25 1s symmetric to the relative
positional relationship between the wireless communication
antenna 21 and fixing devices 22a and 225 that are provided
on the personal computer 10. Specifically, 11 the wireless
communication antenna 26 of the digital camera 25 1s closely
opposed to the wireless communication antenna 21 of the
personal computer 10, the fixing devices 22a and 226 are
opposed to the fixing devices 28a and 28b.

FIG. 2 1s a block diagram showing a main structure of the
personal computer 10 1n the embodiment.

The personal computer 10 1n the present embodiment 1s
equipped with a close proximity wireless transfer function for
executing high-speed wireless communication with some
other apparatus 1n the state in which the personal computer 10
1s positioned near this other apparatus. When the personal
computer 10 executes close proximity wireless transfer with
the digital camera 235, the personal computer 10 fixes 1tself to
the digital camera 25 in accordance with the condition of
communication by means of the fixing devices 22a and 225,
thereby providing to the user the optimal near-field commu-
nication condition for the communication condition.

As shown 1n FIG. 2, the personal computer 10 1s provided
with a CPU 30, a ROM 31, a RAM 32, an NVRAM (Non-
volatile RAM) 33, a display control module 34, a display 35,
a wireless communication module 36 (wireless communica-
tion antenna 21), a power supply module 37, a fixing device
control module 38, and a fixing device 39 (22a, 225).

The CPU 30 executes an overall control of the apparatus
according to programs. The CPU 30 executes a data commu-
nication program to realize a data communication function
for controlling data communication, executes a communica-
tion control program to realize a close proximity wireless
transier control function for controlling close proximity wire-
less transtier by the wireless communication module 36, and
executes a fixation control program to realize a fixation con-
trol function 41 for controlling the driving of the fixing device
39 (22a, 22b6) by the ﬁxmg device control module 38.

The ROM 31 stores various programs and data.
The RAM 32 temporarily stores various programs, which
are executed by the CPU 30, and various data.

The NVRAM 33 stores various setting data, and data
which 1s processed by various programs.

The display control module 34, under the control of the
CPU 30, controls display on the dlsplay 35.

The display 35 1s composed of, e.g. an LCD (Liquid Crys-
tal Display), and displays information relating to the usual
process by the personal computer 10.

The wireless communication module 36, under the control
(close proximity wireless transier control function) of the
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CPU 30, executes close proximity wireless transfer with
some other apparatus. In the close proximity wireless transier
by the wireless communication module 36, for example,
high-speed wireless communication, which 1s purpose-spe-
cific for peer-to-peer (P2P) communication, 1s executed. The
wireless communication module 36 can execute wireless
communication in a case where the communication distance
between a wireless communication antenna 21, which 1s
mounted in the casing, and an antenna, which 1s provided in
the other apparatus, 1s, e.g. 30 mm or less. The wireless
communication antenna 21 1s a wireless antenna which uses
an induction electric field. The wireless antenna which uses
an induction electric field has such characteristics that a high
gain 1s obtained 1n a near-field range and the gain sharply
decreases as the distance increases.

The power supply module 37 supplies power to the respec-
tive components.

The fixing device control module 38, under the control
({ixation control function) of the CPU 30, controls the driving
of the fixing device 39 in order to fix the other apparatus,
which 1s the counterpart of communication, to the own appa-
ratus. In the present embodiment, the fixing device 39 1s
composed of an electromagnet, and the fixing device control
module 38 can control the generation/stop of the magnetic
force by the fixing device 39, and the magnitude of the mag-
netic force.

The fixing device 39 1s composed of, for example, an
clectromagnet, and generates a magnetic force under the con-
trol of the fixing device control module 38. The fixing device
39 attracts, for example, a metallic member, which 1s pro-
vided on the fixing device of the other apparatus and 1s
attracted by a magnet. The fixing device 39 1s coupled, by the
magnetic force, to the fixing device that 1s provided on the
other apparatus, thereby fixing the other apparatus to the
casing of the personal computer 10 so that their positional
relationship 1s not varied.

In the meantime, the structure of the fixing device 39 1s not
limited to the structure 1n which the fixing device 39 1s com-
posed of an electromagnet. The fixing device 39 may be
configured to fix the other apparatus, which 1s the counterpart
of close proximity wireless transier, to the own apparatus by
other methods. For example, the fixing device 39 may be
configured to attract the other apparatus by air suction, or may
be configured to mechanically fix the other apparatus. No
matter which of structures 1s adopted, 1t 1s preferable to make
the strength of fixation adjustable (variable).

FIG. 3 1s a block diagram showing the structure of func-
tions which are realized by the data communication program
and fixation control program.

In the personal computer 10, the CPU 30 executes the data
communication program, thereby realizing a data communi-
cation module 40. The data communication module 40
executes data communication with the other apparatus by
close proximity wireless transier via the wireless communi-
cation antenna 21. The data communication module 40
executes data communication with the other apparatus in
accordance with a communication protocol corresponding to
the type of data communication which meets the user’s
request. For example, 1in the case where file transfer 1s
requested by the user, the data communication module 40
controls data communication 1n accordance with an OBEX
protocol as a communication protocol for file transfer. If the
wireless communication antenna 21 1s positioned close to the
wireless communication antenna 26 of the other apparatus
(e.g. digital camera 25) within a communicable distance (e.g.
30 mm), the data communication module 40 1s set 1n the state
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in which close proximity wireless transier 1s enabled via the
wireless communication module 36.

In addition, 1n the personal computer 10, the CPU 30
executes the fixation control program, thereby realizing a
communication state detection module 42, a communication
protocol determination module 44 and a transfer time deter-
mination module 46 as the fixation control function 41.

The communication state detection module 42 detects the
state of communication with the other apparatus by the data
communication module 40, that 1s, the start/end of the data
communication.

The communication protocol determination module 44
determines the communication protocol corresponding to the
type of data communication by the data communication mod-
ule 40. For example, 1n the case where file transter 1s executed
by the data communication module 40, the communication
protocol determination module 44 recerves from the data
communication module 40 a report to the effect that data
communication by the OBEX protocol for file transier 1s to be
executed. On the basis of the report from the data communi-
cation module 40, the communication protocol determination
module 44 determines the communication protocol.

In the case where the data transfer size can be determined
in the communication protocol for executing the data com-
munication by the data communication module 40, the trans-
fer time determination module 46 receives areport on the data
transier size from the data communication module 40. The
transfer time determination module 46 determines the trans-
fer time on the basis of the data transfer size.

The fixation control function 41 controls the fixing device
control module 38 in accordance with communication con-
ditions, such as the start/end of data communication by the
data communication module 40, which 1s detected by the
communication state detection module 42, the communica-
tion protocol which 1s determined by the commumnication
protocol determination module 44, and the data transfer time
which 1s determined by the transfer time determination mod-
ule 46. In short, the fixation control function 41 adjusts the
operation for fixing the other apparatus to the own apparatus
by the fixing device 39 (22a, 22bH).

Next, a detailed description 1s given of the arrangements
between the wireless communication antenna 21, 26 and the
fixing device 22a, 22b, 28a, 28b, which are disposed on the
personal computer 10 and digital camera 235.

FIG. 4 A shows the arrangement between the wireless com-
munication antenna 21 and the plural fixing devices 22a and
22b, which are provided on the computer main body 11. The
wireless communication antenna 21 is attached to an upper
surface portion of the computer main body 11. For example,
it 1s assumed that the wireless communication antenna 21 1s
amounted on a surface of the casing or on an 1nner side of the
casing. The surface of the casing, where the wireless commu-
nication antenna 21 1s disposed, 1s formed 1n a predetermined
shape or 1s provided with a mark, thereby to enable the user to
recognize the position of the antenna 21 from the outside. As
shown 1 FIG. 4A, the two fixing devices 22a and 226 are
disposed, for example, on a diagonal line, with the wireless
communication antenna 21 being interposed between the 1ix-
ing devices 22a and 22b.

FIG. 4B shows the positional relationship of the wireless
communication antenna 26 and the fixing devices 28a and
28b, which are provided on the digital camera 25. As shown
in FIG. 4B, the wireless communication antenna 26 and the
fixing devices 28a and 286 are provided, for example, on the
back side of the digital camera 235 (as indicated by broken
lines). As shown 1 FIG. 4A and FIG. 4B, the positional

relationship between the wireless communication antenna 26
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and the fixing devices 28a and 2854 1s the same as that between
the wireless communication antenna 21 and the fixing devices
22a and 225 which are provided on the personal computer 10.
Accordingly, 11 the wireless communication antenna 26 of the
digital camera 235 1s moved close to the wireless communica-
tion antenna 21 of the personal computer 10, the fixing
devices 28a and 285 are opposed to the fixing devices 22q and
22b of the personal computer 10 and these fixing devices
attract each other.

By the fixing devices 22a, 22b, 28a and 28b, each of the
personal computer 10 and digital camera 25 fixes the coun-
terpart of communication to the own apparatus, and the posi-
tional relationship between the personal computer 10 and
digital camera 25 1s fixed. In addition, since the wireless
communication antenna 21, 26 1s disposed such that the wire-
less communication antenna 21, 26 1s interposed between the
fixing devices 22a, 22b, 28a, 28b, the wireless communica-
tion antenna 21 and wireless communication antenna 26 are
aligned and opposed to each other, and are fixed 1n close
contact, by the mutual attraction between the fixing devices
22a and 225b and the fixing devices 28a and 285. Therelore,
the near-field state between the wireless communication
antenna 21 and wireless communication antenna 26 at the
time of data communication can be stabilized.

In the case where two fixing devices 22a and 22b are
disposed 1n association with one wireless communication
antenna 21 on the personal computer 10, one fixing device
22a may be configured to attract the associated fixing device
ol the other apparatus, and the other fixing device 225 may be
configured to be attracted by the associated fixing device of
the other apparatus that 1s the counterpart of communication.

For example, the fixing device 22a of the personal com-
puter 10 attracts the fixing device 28a of the digital camera 25
by generating magnetic force, and the fixing device 285 of the
digital camera 25 attracts the fixing device 225 of the personal
computer 10 by generating magnetic force. In this case, even
i a plurality of fixing devices are disposed, 1t should sutfice to
execute driving control for one fixing device alone, and the
structure can be simplified.

In addition, the fixing devices 22a and 225, which are
provided on the relatively large personal computer 10, may be
configured to function to attract the fixing devices 28a and
28b of the other apparatus, and the fixing devices 28a and 285
of the small portable electronic apparatus, such as digital
camera 25, may be formed of metallic material which 1s
attracted by the fixing devices 22a and 2256 of the personal
computer 10. Thereby, the mounting of the fixing devices on
the small-sized electronic apparatus can be made easy.

Furthermore, 1n the structure shown 1n FIG. 1A, FIG. 1B,
FIG. 4A, and F1G. 4B, the two fixing devices 22q and 2256 are
provided 1n association with the single wireless communica-
tion antenna 21. Alternatively, three or more fixing devices
may be disposed. In this case, the three or more fixing devices
should preferably be disposed 1n a manner to surround the
wireless communication antenna 21.

Besides, in FIG. 1A, FIG. 1B, FIG. 4A, and FIG. 4B, each
of the fixing devices 22a and 2256 has a circular plan-view
shape. Alternatively, the fixing devices 22a and 225 may have
other shapes. In this case, 1t 1s possible to adopt such a struc-
ture that a single fixing device 1s provided, 11 the shape of this
fixing device that 1s disposed on the computer main body 11
can specily the position of the wireless communication
antenna 21 relative to the fixing device.

FIG. 5 shows the state in which the wireless communica-
tion antenna 26 of the digital camera 25 1s positioned close to
the wireless communication antenna 21 of the personal com-
puter 10.
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As shown 1n FIG. 5, when the wireless communication
antenna 21 1s opposed to the wireless communication antenna
26, the fixing devices 22a and 225 are opposed to the fixing
devices 28a and 28b. If the digital camera 25 1s positioned
close to the personal computer 10 within a distance A 1n
which close proximity wireless transfer 1s enabled, the digital
camera 25 and personal computer 10 can be set in the com-
municable state. Since the wireless communication antenna
21 makes use of induction electric field, a high gain can be
obtained at the distance 1 which close proximity wireless
transier 1s enabled (e.g. 30 mm), and the state 1n which close
proximity wireless transier 1s enabled can be detected.

In the present embodiment, if the personal computer 10 and
digital camera 235 are set 1n the state in which close proximity
wireless transfer 1s enabled, the personal computer 10 and
digital camera 25 drive the fixing devices 22a, 22b, 28a and
28b to attract the counterpart apparatus of communication.

FIG. 6 shows the state in which each of the personal com-
puter 10 and the digital camera 25 fixes the counterpart appa-
ratus of communication to the own apparatus.

As shown 1n FI1G. 6, the fixing device 22a and {ixing device
28a are mutually opposed and fixed, and the fixing device 225
and fixing device 285 are mutually opposed and fixed. Thus,
the close proximity wireless transfer antennas 21 and 26 are
fixed 1in the neighboring state (1n the close contact state 1n this
example).

Next, the fixation control process by the personal computer
10 of the present embodiment 1s described with reference to
flow charts.

To begin with, referring to a flow chart of FIG. 7, the basic
operation of the fixation control process 1s described.

Assume now that the data communication module 40 1s 1n
the state 1n which data communication according to the user’s
request 1s enabled. For example, it 1s assumed that by the
user’s operation on the keyboard 13, the personal computer
10 1s instructed to execute data transier by close proximity
wireless transier, and a file that 1s the object of transfer 1s set.
It 15 also assumed that the digital camera 25 at this time 1s not
positioned near the personal computer 10.

The communication state detection module 42 monitors
the communication state of data communication, which 1s
executed by the data communication module 40 (block Al).
In the case where there 1s no change 1n the communication
state (No 1n block A2), the communication state detection
module 42 continues monitoring of the communication state
of communication by the data communication module 40
(block Al).

It 1s assumed that the digital camera 25 1s positioned close
to the personal computer 10 and the distance between the
wireless communication antenna 21 of the personal computer
10 and the wireless communication antenna 26 of the digital
camera 25 decreases to such a distance that close proximity
wireless transfer 1s enabled. In this case, the data communi-
cation module 40 starts the operation of transterring the file
that 1s the object of transter, 1n accordance with a request for
execution of preset close proximity wireless transfer.

On the other hand, 1f the communication state detection
module 42 detects a change 1n the communication state (Yes
in block A2) and 1f data communication 1s started, the com-
munication state detection module 42 instructs the fixing
device control module 38 to drive the fixing devices 22a and
22b (block AS).

The fixing devices 22a and 225 are driven by the fixing
device control module 38, thereby generating magnetic force
and functioning to attract the fixing devices 28a and 28b
which are provided on the digital camera 25 that 1s positioned
nearby. Similarly, with the digital camera 25 being positioned
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near the personal computer 10, the fixing devices 28a and 285
are driven to function to attract the fixing devices 22a and 225
of the personal computer 10.

As a result, as shown 1n FIG. 6, the personal computer 10
and the digital camera 25 are fixed 1n the state in which the
wireless communication antenna 21 of the personal computer
10 1s put 1n close contact with the wireless communication
antenna 26 of the digital camera 25. The communication state
detection module 42 returns to the state of monitoring the
communication state (block Al).

On the other hand, 11 a change occurs 1n the commumnication
state ol data communication by the data communication mod-
ule 40 (Yes 1 block A2) and this change 1s the end of com-
munication ( Yes in block Ad), the communication state detec-
tion module 42 nstructs the fixing device control module 38
to stop the driving of the fixing devices 22a and 225, thereby
to release the fixation by the fixing devices 22a and 225
(block A6).

Thus, the fixing state between the personal computer 10
and digital camera 23 1s released, and the digital camera 25
can be separated from the personal computer 10.

In block A6, the fixing device control module 38 may not
be 1nstructed to stop the driving of the fixing devices 22a and
22b to completely release the fixed state. Instead, the fixing
device control module 38 may be 1nstructed to decrease the
strength of fixation. Thereby, 1n the case where the data com-
munication 1s executed 1n the state in which digital camera 25
1s placed on the personal computer 10, 1t becomes possible to
avo1d such situation that the digital camera 235 would fall from
the personal computer 10 by the release of the fixed state at the
same time as the end of data communication.

As has been described above, 1n the fixation control pro-
cess 1n the present embodiment, the state of data communi-
cation 1s monitored, and 11 the close proximity wireless trans-
ter 1s started by the approach of the digital camera 25 to the
personal computer 10, the fixing devices 22a and 226 are
driven to fix the digital camera 25, which 1s the counterpart of
communication and 1s positioned nearby, to the personal
computer 10.

Next, referring to a flow chart of FIG. 8, a description 1s
given of the operation of the fixation control process 1n the
case of controlling the driving of the fixing devices 22a and
22b 1n accordance with the communication protocol. Since
the basic operation of the fixation control process in this
example 1s the same as that shown 1 FIG. 7, only different
process steps are described.

The data communication module 40 executes data commu-
nication in accordance with the communication protocol cor-
responding to the type of data communication which meets
the user’s request. For example, 1n the case where the execu-
tion of a file transfer process 1s requested, data communica-
tion 1s executed according to an OBEX protocol (protocol 1).
On the other hand, 1n the case where data transier of a large-
capacity storage device 1s executed, data communication 1s
executed 1n accordance with a communication protocol for
large-scale data transier (protocol n).

If the start of data communication 1s detected by the com-
munication state detection module 42 (Yes in block B3), the
communication protocol determination module 44 deter-
mines the communication protocol of the data communica-
tion which 1s executed by the data communication module 40
(block BS).

In the case where the communication protocol of the data
communication by the data communication module 40 1s the
OBEX protocol, the communication protocol determination
module 44 1nstructs the fixing device control module 38 to
drive the fixing devices 22a and 225. In this case, the com-
munication protocol determination module 44 instructs the
fixing device control module 38 to drive the fixing devices
22a and 2256 1n such a manner that the fixing force by the
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fixing devices 22a and 225 may become weak (block B6). It
1s assumed that the fixing force 1s preset in the communication
protocol determination module 44 1n association with each
individual protocol. In this case, the communication protocol
determination module 44 instructs the fixing device control
module 38 to drive the fixing devices 22a and 225 1n such a
manner that the fixing devices 22a and 226 may have the
fixing force that 1s preset 1n association with the OBEX pro-
tocol.

On the other hand, in the case where the communication
protocol of the data communication by the data communica-
tion module 40 1s the communication protocol for large-scale
data transier, the communication protocol determination
module 44 instructs the fixing device control module 38 to
drive the fixing devices 22a and 225 1n such a manner that the
fixing force by the fixing devices 22a and 2256 may become
strong (block B7).

If the commumnication 1s finished, the driving of the fixing
devices 22a and 225 by the fixing device control module 38 1s
stopped 1n the same manner as described above, and the
fixation by the fixing device 22a, 225 1s released (block B4,
B8).

As has been described above, the communication protocol
of data communication which 1s executed by the close prox-
imity wireless transfer 1s determined, and the strength of the
fixing force of the fixing device 22a, 225 1s controlled accord-
ing to the communication protocol. Thereby, the condition of
close proximity wireless transier, which 1s optimal for the
communication condition, can be secured. For example, 1n
the case of executing large-scale data transier, the electronic
apparatus, which 1s the counterpart of communication, 1s
strongly fixed to the own apparatus by the fixing devices 22a
and 22b. Thereby, the user can be provided with the environ-
ment which avoids file damage due to abrupt communication
cutoif.

Next, referring to a flow chart of FIG. 9, a description 1s
given of the operation of the fixation control process 1n the
case of controlling the driving of the fixing devices 22a and
22b 1n accordance with the transfer time (communication
time) of data transier. Since the basic operation of the fixation
control process 1n this example 1s the same as that shown 1n
FIG. 7, only different process steps are described.

The data communication module 40 executes data commu-
nication in accordance with the communication protocol cor-
responding to the type of data communication which meets
the user’s request.

I1 the start of data communication is detected by the com-
munication state detection module 42 (Yes in block C3), the
transier time determination module 46 determines whether
the communication protocol of the data communication that
1s executed by the data communication module 40 1s a proto-
col 1n which the data transfer size can be determined. In the
case of a protocol in which the data transfer size cannot be
determined (No 1n block C5), the transfer time determination
module 46 instructs the fixing device control module 38 to
drive the fixing devices 22a and 2256 (block C8).

On the other hand, in the case of a protocol in which the
data transfer size can be determined, the transfer time deter-
mination module 46 acquires the data transier size from the
data communication module 40, and determines the transfer
time. If the transfer time 1s shorter than a preset reference time
(“transier time: short” in block Cé6), the transfer time deter-
mination module 46 does not instruct the fixing device control
module 38 to drive the fixing devices 22a and 22b. Specifi-
cally, even 1f the digital camera 235 1s positioned near the
personal computer 10, the digital camera 235 1s not fixed to the
personal computer 10.

In the meantime, in order to guide the wireless communi-
cation antenna 26 of the digital camera 25 to the wireless
communication antenna 21, the fixation control function 41
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may 1nstruct the fixing device control module 38 to drive the
fixing devices 22q and 2256 1n such a manner that the fixing
force by the fixing devices 22a and 225 may become weak
(block C7).

In the case where the transfer time 1s not shorter than the
preset reference time (“transier time: long” 1n block C6), the
transier time determination module 46 instructs the fixing,
device control module 38 to drive the fixing devices 22a and
22b.

If the communication 1s finished, the driving of the fixing
devices 22a and 225 by the fixing device control module 38 1s
stopped 1n the same manner as described above, and the
fixation by the fixing device 22a, 225 1s released (block C4,
C9).

As has been described above, 1n the communication con-
dition 1 which the data transfer time 1s short, the digital
camera 25 1s not fixed to the personal computer 10. Thereby,
the user can easily perform the operation of positioning the
digital camera 25 near the personal computer 10, and can
complete the data transter. In the communication condition 1n
which the data transfer time 1s long, the data communication
1s executed 1n the state 1n which the digital camera 25 1s fixed
to the personal computer 10 by the fixing devices 22a and
22b, and thereby it 1s possﬂjle to avoid file damage due to
abrupt communication cuto

In the above description, the fixation control processes,
which are 1llustrated in the flow charts of FIG. 8 and FIG. 9,
have been individually described. However, both fixation
control processes can be executed 1n combination.

The various modules of the systems described herein can
be implemented as soitware applications, hardware and/or
software modules, or components on one or more computers,
such as servers. While the various modules are illustrated
separately, they may share some or all of the same underlying
logic or code.

While certain embodiments of the mventions have been
described, these embodiments have been presented by way of
example only, and are not intended to limait the scope of the
inventions. Indeed, the novel methods and systems described
herein may be embodied 1n a variety of other forms; further-
more, various omissions, substitutions and changes 1n the
form of the methods and systems described herein may be
made without departing from the spirit of the inventions. The
accompanying claims and their equivalents are intended to
cover such forms or modifications as would fall within the
scope and spirit of the inventions.

What 1s claimed 1s:

1. An electronic apparatus comprising:

an antenna configured to execute close proximity wireless
transier;

an attaching module near the antenna configured to attach
a second apparatus to the apparatus;

a data communication module configured to communicate
data with the second apparatus by close proximity wire-
less transfer via the antenna;

a communication state detection module configured to
detect a communication state of the data of the data
communication module; and

an attachment controller configured to control attachment
of the second apparatus by the attaching module 1n
accordance with the detected communication state by
the communication state detection module.

2. The electronic apparatus of claim 1, wherein the com-
munication state detection module 1s configured to detect a
start and an end of communication with the second apparatus,
and
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the attachment controller i1s configured to control the
attachment by the attaching module 1n accordance with
the start and the end of the communication detected by
the communication state detection module.

3. The electronic apparatus of claim 2, wherein the attach-
ment controller 1s configured to start the attachment by the
attaching module 1n accordance with the start of the commu-
nication detected by the communication state detection mod-
ule, and to loosen the attachment by the attaching module in
accordance with the end of the communication.

4. The electronic apparatus of claim 2, further comprising
a communication determination module configured to deter-
mine a type of the data communication by the data commu-
nication module,

wherein the attachment controller 1s configured to control

strength of the attachment by the attaching module in
accordance with a communication protocol determined
by the communication determination module.

5. The electronic apparatus of claim 2, further comprising
a communication time determination module configured to
determine a duration for the data communication by the data
communication module,

wherein the attachment controller 1s configured to control

the attachment of the second apparatus by the attaching
module 1n accordance with a communication duration
determined by the communication time determination
module.

6. The electronic apparatus of claim 5, wherein the attach-
ment controller 1s configured not to attach the second appa-
ratus by the attaching module when the commumnication time
determined by the communication time determination mod-
ule 1s shorter than a preset reference time, and configured to
attach the second apparatus by the attaching module when the
communication time i1s equal to or longer than the preset
reference time.

7. The electronic apparatus of claim 1, wherein the antenna
1s on a casing of the apparatus, and between a plurality of the
attaching modules.

8. An attachment control method 1n an electronic apparatus
comprising an attaching module near an antenna for close
proximity wireless transfer configured to attach a second
apparatus to the apparatus, the method comprising:

detecting a communication state of data communication

with the second apparatus by close proximity wireless
transier via the antenna; and

controlling attachment of the second apparatus by the

attaching module 1n accordance with the detected com-
munication state.

9. The attachment control method of claim 8, further com-
prising:

determining a type of the data communication with the

second apparatus; and

controlling strength of the attachment by the attaching

module 1n accordance with the determined type of the
data communication.

10. The attachment control method of claim 8, further
comprising:

determiming a duration for the data communication with

the second apparatus; and

controlling the attachment of the second apparatus in

accordance with the determined duration of the data
communication.
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